Metabolism of catecholamine esters by cultured bovine brain microvessel endothelial cells.
The metabolism of epinine (N-methyldopamine) and epinine diesters (acetyl, benzoyl, pivaloyl, and isobutyryl) by brain endothelium was investigated using primary cultures of bovine brain microvessel endothelial cells. 3,4-Dihydroxyphenylacetic acid (DOPAC), the product of monoamine oxidase (MAO)-mediated degradation of epinine, was the only metabolite detected by HPLC with electrochemical detection following incubation of the cell monolayers with epinine or its esters. This metabolism could be inhibited by the MAO inhibitors pargyline, clorgyline, and deprenyl, with the system being most sensitive to inhibition by clorgyline. Compared with epinine, incubation of cell monolayers with the diester prodrugs led to increased drug (epinine plus epinine diesters) tissue levels. With the exception of the diacetyl ester, lower levels of DOPAC were observed with the diester prodrugs than with the parent compound. Hydrolysis by serine-dependent esterases appears to be necessary for the subsequent oxidation by MAO. The permeabilities of epinine and the diester prodrugs through endothelial cell monolayers grown on porous supports were related to their lipophilicity and molecular weight.